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It is commonly acknowledged that parties responsible for placing structures
in a natural stream channel are obligated to make certain that either hazards
to downstream interests are not appreciably increased thereby or satisfactory
compensations could be made for such damages as might result from operation
or failure of the structures. In estimating spillway requirements for relatively
low dams, the failure of which would not cause extreme property damage or
constitute a serious threat to life, the margin of safety may be made consistent
with economic analyses. However, where high embankments are involved,
the damages that would result from failure of the dam because of an inadequate
spillway would be greater than could be repaired by the owners of the project,
even though equitable compensations were practicable in such cases. The
social repercussions and hazards to life resulting from such a failure are not
susceptible of economic evaluation.

If danger to the structures alone were involved, the sponsors of many
projects would prefer to rely on the improbability of an extreme flood occur-
rence rather than to incur the expense necessary to assure complete protection.
However, when a major portion of the risks involve downstream interests, a
very conservative attitude is required in developing spillway design-flood
criteria. Probable future development in the downstream flood plain, as well
as existing conditions, must be taken into consideration in estimating potential
damages and hazards to human life that would result from failure of a dam.

In judging the adequacy of the spillway capacity and height of dam proposed
for a particular project, it is necessary to take several items into account, such
as the relation of surcharge storage to spillway discharge capacity, freeboard
allowances, the ability of the crest of the dam to withstand wave action, and
the probable accuracy of the adopted spillway design-flood estimate.

60. Relation of Surcharge Storage to Spillway Discharge. In the following
discussion, the term "surcharge" refers to the height of the reservoir level
above the normal full-pool elevation. The term "surcharge storage" relates
to the volume of reservoir storage corresponding to the surcharge height.
The full-reservoir stage usually corresponds to the sill-elevation of an uncon-
trolled spillway and to the top of crest gates on a controlled spillway, although
there are exceptions to these rules.

The relative importance of an accurate estimate of critical flood volume, as
compared with an estimate of critical runoff rates for a particular drainage
basin, is determined by the relation of the surcharge storage capacity of the
reservoir to the spillway discharge capacity at corresponding elevations. If the
height of a particular dam were sufficient to impound the entire volume of the
TnammiTn probable flood with zero outflow, the maximum reservoir elevation
attained would depend upon the volume of the flood and in no respect would
be influenced by the rate of inflow. In such a case, the accuracy of an esti-
mate of the highest reservoir level during the maximum probable flood would
depend entirely upon the accuracy with which the volume of the flood runoff,
the initial pool level, and the storage-capacity curve could be determined. On
the other hand, if a gate-controlled spillway were provided and operated in sucb